When systemic infection is suspected in the newborn it is usual to carry out a lumbar puncture to exclude meningitis. The procedure is not without risk and possible complications include acute respiratory compromise, trauma, introduction of infection, spinal epidermoid implantation tumours, and contamination of cerebrospinal fluid (CSF) with bone marrow cells.'-6 We wished, therefore, to assess the utility of Gram stain, primary culture, and enrichment culture in establishing the diagnosis of bacterial and fungal meningitis in babies admitted to the special care baby unit at the John Radcliffe Maternity Hospital, Oxford.
Patients and methods
All babies admitted to the unit, who underwent a lumbar puncture during a three year period beginning 1 October 1988 were included in the study. We divided infants into two groups based on whether the lumbar puncture was performed for suspected early onset infection (up to 48 hours of age) or after 48 hours when suspected late onset infection was the usual indication. Babies having a lumbar puncture after the neonatal period (>28 days old) were classified separately. The unit has a policy of delaying lumbar puncture in small preterm infants with respiratory distress because of the risk of intraventricular haemorrhage in the first two days after birth. 7 During the review period the clinical course, treatment, and outcome of all neonates with suspected infection had been prospectively recorded and cases of meningitis noted.
Using data recorded concurrently in the bacteriology department the results of all CSF examinations performed on neonates during this review period were analysed. Details recorded were adequacy of the sample, white cell count, red cell count, Gram stain, and culture result. Primary culture was performed by inoculating one drop of the centrifuged deposit of CSF onto each of three agar plates: chocolate agar and 5% horse blood agar plates (incubated in air+ 5% carbon dioxide) and a second 5% horse blood agar plate (incubated anaerobically). All plates were incubated for 48 hours at 37°C. Enrichment culture was performed by adding a drop of the deposit to a tryptose soy broth which was routinely subcultured onto agar plates after three days incubation or before this if growth was visible.
In addition, all cases of neonatal meningitis and their corresponding lumbar puncture results from 1 ulture was also culture for detecting micro-organisms. The erformed on all sensitivity of 68% for the two review periods is nens and these acceptable, given the low prevalence of meninre false positive. gitis in the study population. This compares iary and enrich-well with the 80% sensitivity observed in refore 108 con-studies of childhood meningitis where the were more often prevalence of the disease is much higher.11 12 ire was done for The two cases of candida meningitis in the 17%) than in combined review periods both generated false .4%, p=0-001). identity of organisms grown on enrichment may help with interpretation as most are derived either from skin (CoNS and diphtheroids) or the environment (aerobic sporing bacilli, Pseudomonas sp). However, most of these organisms have also been described as rare causes of meningitis in neonates and the generation of so many false positives may lead to diagnostic uncertainty, repeat lumbar punctures, and unnecessary antibiotic treatment. The origin of these contaminants is uncertain.
They could arise at both the bedside and/or during handling in the laboratory.
In conclusion, because lumbar puncture is performed in neonates as a screening procedure, the bacteriological tests carried out behave quite differently when compared with the same tests performed on CSF from adults or children suspected to have meningitis where the prevalence of the disease being sought is greater. The positive predictive value of Gram staining in the neonatal lumbar puncture is so low that unless more than a few organisms per several high power fields are visualised empirical antibiotic treatment should not be altered on the basis of this test alone. Primary cultures have adequate sensitivity, and though positive predictive value is low, the identity of organisms aids interpretation. To perform enrichment culture on all lumbar punctures from neonates does not seem cost effective. It should be confined to samples from babies who have already received antibiotics, or where organisms are seen on the Gram stain, or where there is a raised white blood cell count in the CSF. Clinicians should be aware that diagnostic tests performed in populations with a low prevalence of disease are likely to generate many false positive results and have a low positive predictive value. Systematic review of the performance of laboratory tests against clinical gold standards leads to more rational use of laboratory resources and improves interpretation at the bedside. 
